Kecent studies of the evolutionary relationships of nonfermentative, gramnegative, rod-shaped, polarly flagellated. marine bacteria have indicated that some are members of the lineage which includes the type species of the genus Pseudomonas, Pseudomonns meruginosu. As a result of these findings, one species equivalent (group G-1) with a guanine plus cytosine content slightly beyond the lower limit proposed for Pseudomonus is now included in thi\ genus under the designation Pseirdomonns stanieri sp. nov. (type strain 146 = ATCC 271 30). In addition, " P~e i~d~t n o n u~ p~~rft.c.totncrrinir.F, " an organism not included in the Approved List oj'Bucteriu1 Numes, is a recognizable species and part of this lineage. This name has, therefore, been revived and corrected to Pseiidomonas perfectomarina sp. nov., nom. rev. (type strain 218 = ATCC 14405). The phenotypes of these two species and their type strains are described along with those for two other marine Pseirdomonas, Pseudomonu~ nniitic-a and P.ceiidomonas doudorofii.
MATERIALS AND METHODS
The sources of the strains used in this study as well as the methods used for their isolation have been described ( 3 ) . Detailed protocols of the methods used for the phenotypic characterization of the strains have been previously published (6).
RESULTS
All of the strains were polarly flagellated, straight rods which were able to utilize acetate, DL-lactate, or pyruvate as sole sources of carbon and energy. All were oxidase positive and required Na+ or seawater for growth. None was able to grow at 4"C, utilize H2 as an energy source and CO? as the carbon source, or produce an extracellular alginase or chitinase. None had an arginine dihydrolase system. The following compounds were not utilized by any of the strains: D-xylose, D-arabinose, L-arabinose, Dfucose, L-rhamnose, D-mannose, D-galactose, sucrose, trehalose, cellobiose, melibiose, lactose, inulin, salicin, cellulose, gluconate, mucate, galacturonate, N-acetylglucosamine, formate, oxalate, maleate, D-( -)-tartrate, mesotartrate, citraconate, mesaconate, mannitol, sorbitol, meso-inositol, adonitol, methanol, isopropanol, geraniol, o-hydroxybenzoate, phenylethanediol, phenol 
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.r- p-aminobenzoate, methylamine, benzyiamine, tryptamine, 2-amylamine, pentylamine, pantothenate, acetamide, nicotinate, nicotinamide, guanine, cytosine, thymine, and uracil. Traits present in only some of the strains of each species of marine Pseirdornoncrs are presented in Table 1 .
DISCUSSION
The genus Pseirdomonas is currently defined as consisting of gram-negative, obligately respiratory, rod-shaped, polarly flagellated organisms which have G + C contents in their DNAs of 58 to 70 mol% (12) . The genus is heterogeneous: studies of ribosomal ribonucleic acid (rRNA) sequence similarity have indicated that its constituent species can be assigned to five distinct evolutionary lineages, some of which have higher affinities to other bacterial genera than to the remaining species of Pseiidomonczs (9- 11, 13, 15, 18, 19, 21) . The evolutionary branch which includes P. cierirginosa, the type species of the genus, has been designated rRNA homology group I by Palleroni et al. ( 2 5 ) . The common origin of the organisms in this rRNA homology group has been corroborated by a number of independent attributes, namely, glutamine synthetase sequence similarities (2) as well as the distinctive patterns of regulation of key enzymes in the biosynthesis of aromatic amino acids (7, 22) and the enzyme aspartokinase (8). P. naiiticu, P . doudorofii, "P. perfictomarinus," and group G-1 are four marine species which share many of these distinctive properties with species of rRNA homology group I and are, therefore, part of this lineage (1, 7, 22; DeLong et al., in press ). Since the sole reason for not placing group G-1 into Pseirdomonas has been the slightly lower G + C content of its DNA (55 to 57 mol%) (3) relative to that accepted as the lower limit for the genus Pseudomonas, there is no longer a reason to exclude this species now that a relationship between these organisms has been demonstrated. Consequently, we propose to name group G-1 P . stanieri sp. nov.
Liu et al. have performed extensive studies on the physiological mechanism of denitrification in the single marine isolate of ' 'P. per:fectornarinus" (14). According to the phenotype and the Fe-containing superoxide dismutase and glutamine synthetase sequences of this strain, it does represent a distinct species (3; DeLong et a]., in press). Since this name has not been placed on the Approved List of Bacterial Names, we propose its revival under the corrected designation P. perfectomarina sp. nov., nom. rev.
The following is a description of P. stanieri and P. peflectomnrina as well as P . nuutic-a and P. doudorofii. A previous publication (3) did not include the phenotypic properties of the type strain or the remaining strains of the latter two species. Light and electron micrographs showing the general cell morphology and flagellation of strains representative of P . doirdorojfii and P . nautica have been previously published (3, 6). Figure 1A is an electron micrograph showing the morphology and flagellation of P. stanieri; Fig.   1B shows the morphology of P. perfectomcirina, which is nonmotile due to lack of flagella.
Pserrdornonus stnnisri sp. nov. (stan'ier.i M. L. gen. n. stanieri; named after R. Y. Stanier, a Canadian microbiologist who made extensive contributions to general microbiology and, in particular, to Pseudomonas). Straight rods, 0.6 to 0.8 pm in width and 1.3 to 2.2 pm in length: motile by a single flagellum at one pole (Fig.  1A) . Accumulate poly-P-hydroxybutyrate as an intracellular reserve product. Utilize 28 to 42 organic compounds including fatty acids, tricarboxylic acid cycle intermediates, alcohols, aromatic compounds, and amino acids. Do not (20) . The pattern of regulation of aspartokinase activity resembles that of Pseudomonas rRNA homology group I (1). The mol% G + C content in the DNA is 55 to 57. Type strain: 146 (ATCC 27130). Pseudomonas perfectomarina sp. nov., nom. rev. (per.fec.to.ma.ri'na L. fem. partic. pc > I .J' ec-to perfect, complete; L. fem. adj. marina of the sea, marine; perfectomarina M. L. fem. adj. completely marine). Straight or $lightly curved rods 0.5 to 0.7 prn in width and 1 .I to 1.9 pm in length; nonmotile (Fig. 1B) . Vigorous denitrifier. Utilizes 45 organic compounds which include D-glucose and maltose, but no other pentose, hexose, or disaccharide; utilizes fatty acids, tricarboxylic acid cycle intermediates. alcohols, and amino acids. Does not utilize aromatic compounds. The mol% G + C content in the DNA is 62.
Type strain: 218 (ATCC 14405). Pseudomonas naiitica. Straight rods, 0.3 to 0.5 pm in width and 1.5 to 3.0 pm in length. Motile by single flagellum at one pole. Cells in early exponential phase of growth may have one to three lateral flagella of a shorter wavelength than that of the polar flagellum. Vigorous denitrifiers; produce an extracellular lipase. Utilize 17 to 29 organic compounds including fatty acids, dicarboxylic acids, and alcohols. Do not utilize carbohydrates. Benzoate, if utilized, is degraded via the P-ketoadipate pathway as is indicated by the o-cleavage of catechol (20) . The pattern of regulation of aspartokinase activity in this species is similar to that of rRNA homology group I(1). The mol% G + C content in the DNA is 57 to 62.
Type strain: 179 (ATCC 27132). Pseudomonas doitdrofli. Straight rods, 0.7 to 1.2 pm in width and 2.0 to 2.5 km in length: motile by one to three flagella at each pole. Accumulate poly-P-hydroxybutyrate. Utilize 34 to 42 carbon compounds, including D-fructose (some strains also utilize D-ribose) but no other pentose, hexose, or disaccharide; utilize tricarboxylic acid cycle intermediates, aromatic compounds, amino acids, and amines. Aromatic compounds are degraded via the P-ketoadipate pathway as indicated by the o-cleavage of diphenolic intermediates (20) . Although by Fecontaining superoxide dismutase and glutamine s y n t h e t a s e s e q u e n c e s i mi 1 ar i t y P . do 14 do r o f i i appears to be related to Pseudomonas species of rRNA homology group I, it diEers by its distinctive pattern of aspartokinase regulation (1) and the presence of a constitutive 6-phosphofructo- kinase (4, 15). The mol% C I C content in the DNA is 58 to 60 (Bd).
Type strain: 70 (ATCC 27123). The properties which distinguish species of marine PJ4iidornor7cIs from one another are presented in Table 2 . A number of other polarly flagellated, rod-shaped. marine species belonging to genera other than Ps~~irdomoncis have been described. Nine such species have been placed into the genus Altc~romoncis ( 5 ; P. Baumann, M. Gauthier, and L. Baumann. B e r g c~)~' .~ Mirniial of' Systcrncitic Bcicteriology , 9th ed., 1983, in press) and one into the newly proposed genus Deleyii (4) which consists primarily of peritrichous organisms. The properties useful in di s t ingui s h i ng the marine Pse ir d o rn o r 1 11 s from these organisms are presented in Table 3 . The marine Pseridornonus differ from terrestrial species of the genus in requiring over 75 mM NaCl for-optimal growth rate and cell yield.
